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Honorable  Brendan  T . Byrne 
Governor  of  New  Jersey 

Trenton,  NJ  08621  I’i  Su'”1* 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  Mt.  Kemble  Lake  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Mt.  Kemble  Lake  Dam,  initially  listed  as  a 
high  hazard  potential  structure,  but  reduced  to  a significant  hazard 
potential  structure,  as  a result  of  this  inspection,  is  judged  to  be 
in  fair  overall  condition  and  the  spillway  is  considered  adequate.  To 
insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  and  structural  stability  and 
develop  a plan  for  regrading  the  embankment.  This  should  include  test 
borings  to  determine  material  properties  relative  to  stability  and 
seepage  and  installation  of  piezometers  to  facilitate  seepage 
studies.  The  embankment  regrading  and  any  other  remedial  measures 
found  necessary,  should  be  initiated  within  calendar  year  1980. 

b.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  spillway  and  discharge  channel  should  be  renovated  by 
pressure  grouting,  patching  and  coating  with  an  epoxy  sealant. 

(2)  Trees  on  the  embankment  should  be  removed. 
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NAPEN-D 

Honorable  Brendan  T.  Byrne 

An  Important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 

Sincerely, 


1 Incl 
As  stated 


OOEL  T.  CALtflHAN 

Lieutenant  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 


Copies  furnished: 

Dirk  C.  Hofmen,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CNG29 
Trenton,  NJ  08625 

John  O' Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 
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MT.  KEMBLE  LAKE  DAM  (NJ00363) 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CCNOITIQNS 


This  dam  was  inspected  on  24  April  and  1 June  1979  by  Storch  Engineers 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Mt.  Kemble  Lake  Dam,  initially  listed  as  a high  hazard  potential 
structure,  but  reduced  to  a significant  hazard  potential  structure,  as 
a result  of  this  inspection,  is  judged  to  be  in  fair  overall  condition 
and  the  spillway  is  considered  adequate.  To  insure  adequacy  of  the 
structure,  the  following  actions,  as  a minimum,  are  recommended: 

a.  iithin  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  and  structural  stability  and 
develop  a plan  for  regrading  the  embankment.  This  should  include  test 
borings  to  determine  material  properties  relative  to  stability  and 
seepage  and  installation  of  piezometers  to  facilitate  seepage 
studies.  The  embankment  regrading  and  any  other  remedial  measures 
found  necessary,  should  be  initiated  within  calendar  year  1980. 

b.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  spillway  and  discharge  channel  should  be  renovateo  by 
pressure  grouting,  patching  and  coating  with  an  epoxy  sealant. 

(2)  Trees  on  the  embankment  should  be  removed. 

(3)  Riprap  on  the  upstream  face  of  dam  should  be  renovated. 

(4)  The  drainage  ditch  east  of  the  dam  should  be  redirected 
to  eliminate  concentrated  flow  on  the  embankment  face. 

(5)  The  outlet  works  discharge  channel  shouLd  be  renovated  to 
relieve  the  submerged  condition  of  the  outlet  pipes. 

(6)  The  owner  of  the  dam  should  initiate  a program  of 
periodic  inspection  and  maintenance,  the  complete  records  of  which  to 
be  kept  on  file.  A visual  inspection  of  the  dam  and  appurtenances  by 
a professional  engineer  experienced  in  the  design  and  construction  of 
dams  should  be  made  annually  and  reported  on  a standarized  check-list 
form.  Repairs  should  be  made  as  required  and  the  following 
maintenance  should  be  performed  annually:  remove  trees  and  brush  from 
the  entoankment,  fill  and  sod  any  eroded  surfaces  of  the  embankment  and 


clear  the  downstream  channel.  The  current  practice  of  periodically 
lowering  the  lake  for  maintenance  purposes  should  be  continued  and  at 
least  once  every  five  years  the  lake  should  be  lowered  coirpletely  at 
which  time  the  lake  should  be  cleaned  and  normally  submerged  portions 
of  the  dam  and  spillway  should  be  inspected  and  repaired. 

(7)  A detailed  topographic  survey  of  the  dam  and  area  around 
the  dam  based  on  USGS  datum  should  be  undertaken  by  a qualified 
licensed  land  surveyor  or  professional  engineer.  The  survey  map 
should  be  related  to  existing  construction  drawings  and  should  become 
part  of  the  permanent  record  mentioned  above. 


APPROVED: 


Lieutenant  Colonel,  Corps  of  Engineer 
Acting  District  Engineer 


PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 

County  Located: 
Drainage  Basin: 
Stream: 

Dates  of  Inspection: 


Mt.  Kemble  Lake  Oam,  NJ00363 

New  Jersey 

Morris 

Passaic  River 

Tributary  to  Primrose  Brook 
April  24,  1979  and  June  1,  1979 


Assessment  of  General  Condition  of  Oam 


Based  on  visual  inspection,  past  operational  performance  and  Phase  I 
engineering  analyses,  the  dam  is  assessed  as  being  in  fair  overall 
condition. 

a 

Based  on  investigations  of  the  downstream  flood  plain  made  in  connection 
with  this  report,  it  is  recommended  that  the  hazard  potential  classifica- 
tion be  downgraded  from  high  to  significant  hazard. 

Hydraulic  and  hydrologic  analyses  Indicate  that  the  spillway  is  capable 
of  passing  the  designated  spillway  design  flood  (100-year  storm)  when 
the  water  level  in  the  lake  Is  equal  to  the  crest  of  dam  and,  therefore, 
the  spillway  Is  assessed  as  being  adequate. 

Variations  were  observed  In  the  slope  of  the  downstream  face  of  dam 
Indicating  the  possibility  of  embankment  sloughing.  It  is  therefore 
recommended  that  a professional  engineer  experienced  in  the  design  and 
construction  of  dams  be  engaged  very  soon  to  prepare  a detailed  design 
for  regrading  the  embankment  slopes  and  the  embankment  should  be  regraded 
accordingly.  The  design  should  be  coordinated  with  the  recommended 
seepage  investigation  outlined  below. 


Extensive  areas  of  seepage  were  observed  at  and  near  the  toe  of  dam  In 
the  vicinity  of  the  outlet  works.  Therefore,  a professional  engineer 
experienced  In  the  design  and  construction  of  dams  should  be  engaged 
immediately  to  investigate  the  observed  seepage.  The  investigation 
should  include  all  necessary  measures,  such  as:  dye  testing,  borings  and 
measuranents  with  piezometers,  to  determine  the  effect  of  the  seepage 
on  the  structural  integrity  of  the  dam. 

In  addition.  It  is  recommended  that  the  following  remedial  measures  be 
undertaken  by  the  owner  in  the  near  future: 

1.  The  spillway  and  discharge  channel  should  be  renovated  by 
pressure  grouting,  patching  and  coating  with  an  epoxy  sealant. 

2.  Trees  on  the  embankment  should  be  removed. 

3.  Riprap  on  the  upstream  face  of  dam  should  be  renovated. 

4.  The  drainage  ditch  east  of  the  dam  should  be  redirected  to 
eliminate  concentrated  flow  on  the  embankment  face. 

5.  The  outlet  works  discharge  channel  should  be  renovated  to 
relieve  the  submerged  condition  of  the  outlet  pipes. 

The  owner  of  the  dam  should  initiate,  in  the  near  future,  a program  of 
periodic  Inspection  and  maintenance,  the  complete  records  of  which  to  be 
kept  on  file  and  made  available  to  the  public.  A visual  inspection  of 
the  dam  and  appurtenances  by  a professional  engineer  experienced  in  the 
design  and  construction  of  dams  should  be  made  annually  and  reported  on 
a standardized  check-list  form.  Repairs  should  be  made  as  required  and 
the  following  maintenance  should  be  performed  annually:  remove  trees  and 
brush  from  the  embankment,  fill  and  sod  any  eroded  surfaces  of  the 
embankment  and  clear  the  downstream  channel.  The  current  practice  of 
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periodically  lowering  the  lake  for  maintenance  purposes  should  be 
continued  and  at  least  once  every  five  years  the  lake  should  be  lowered 
completely  at  which  time  the  lake  should  be  cleaned  and  normally  submerged 
portions  of  the  dam  and  spillway  should  be  Inspected  and  repaired. 

A detailed  topographic  survey  of  the  dam  and  area  around  the  dam  based 
on  USGS  datum  should  be  undertaken  by  a qualified  licensed  land  surveyor 
or  professional  engineer  in  the  near  future.  The  survey  map  should  be 
related  to  existing  construction  drawings  and  should  become  part  of  the 
permanent  record  mentioned  above. 


Richard  J/ McDermott, P.E. 


//  John  E. 


Gribbin,  P.E. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  In  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  tnyineers,  Washington,  D. C.  30214.  The  purpose  of  a Phase  I 
Investigation  Is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  Is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  Is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  Inspection 
team.  It  Is  Important  to  note  that  the  condition  of  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  Is  evolutionary  in  nature.  It  would  be  Incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
tne  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  the 
unsafe  conditions  be  detected. 

Phase  I inspections  are  not  Intended  to  provide  detailed  hydrologic 
ana  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  n*ed  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

MOUNT  KEMBLE  LAKE  DAM,  I.D.  NJ00363 

I 

SECTION  1:  PROJECT  INFORMATION 


General 


a.  Authority 

Public  Law  92-367,  August  8,  1972  authorized  the  Secretary  of 
the  Army,  through  the  Corps  of  Engineers,  to  initiate  a National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
Division  of  Water  Resources  of  the  New  Jersey  Department  of 
Environmental  Protection  (NJDEP)  in  cooperation  with  the 
Philadelphia  District  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  State  of  New  Jersey.  Storch  Engineers  has 
been  retained  by  the  NJDEP  to  inspect  and  report  on  a selected 
group  of  these  dams.  The  NJDEP  is  under  agreement  with  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspections  of  Mt.  Kemble  Lake  Dam  were  made  on 
April  24,  1979  and  June  1,  1979.  The  purpose  of  the  Inspections 
was  to  make  a general  assessment  of  the  structural  integrity 
and  operational  adequacy  of  the  dam  structure  and  its  appurtenances. 


Description  of  Project 


a.  Description  of  Dam  and  Appurtenances 

Kt.  Kemble  Lake  Dam  is  an  earthfill  dam  with  a concrete  chute 
spillway  and  a gated  twin  cast  iron  pipe  outlet.  The  embankment 
is  formed  between  steep  slopes  of  exposed  basalt  bedrock  which 
act  as  natural  abutments.  Reportedly,  the  area  In  which  the 
dam  is  located  was  formerly  used  as  a quarry.  A concrete 
corewall  is  located  along  the  center  of  the  dr.m  for  its  entire 
length  and  extends  1.8  feet  above  the  top  of  embankment  to 
form  the  crest  of  dam.  The  upstream  face  of  dam  Is  protected 
by  riprap. 

The  spillway  Is  a reinforced  concrete,  broad  crested  weir  that 
discharges  into  a reinforced  concrete  discharge  channel  or 
chute.  Located  at  the  west  end  of  the  dam,  the  spillway  weir 
is  constructed  between  concrete  training  walls.  The  concrete 
discharge  channel  extends  downstream  from  the  spillway  approxi- 
mately one-half  the  distance  to  the  toe  of  dam  at  which  point 
discharge  cascades  over  exposed  bedrock  and  enters  the  downstream 
channel.  A stone  masonry  wall  forms  the  east  side  of  the 
channel  in  the  area  of  the  exposed  bedrock  between  the  concrete 
channel  and  the  toe  of  dam. 

Having  an  overall  length  of  285  feet,  the  embankment  has  a top 
width  of  8 feet  and  upstream  slope  of  2 horizontal  to  1 vertical. 
The  downstream  slope  Is  variable  with  an  overall  slope  of  2 
horizontal  to  1 vertical.  The  spillway  has  a crest  length  of 
40  feet  and  downstream  channel  width  of  13  feet.  The  channel 
gradient  Is  0.127  ft/ft  and  Is  constructed  with  a stepped 
bottom  slab.  The  vertical  distance  from  spillway  crest  to  dam 
crest  Is  3.3  feet  and  the  height  of  dam  (measured  at  the 
outlet  works)  is  36  feet. 


The  outlet  works  consists  of  twin  12-Inch  diameter  cast  Iron 
pipes  transversely  penetrating  the  dam  approximately  35  feet 
east  of  the  spillway.  Two  manually  operated  gates,  one  for 
each  pipe,  are  contained  In  a concrete  manhole  located  at  the 
center  of  the  dam.  Steel  operating  stems  extend  from  the 
gates  to  the  top  of  the  manhole  and  protrude  through  a cast 
Iron  manhole  cover. 

Location 

Mt.  Kemble  Lake  Dam  Is  located  In  the  Township  of  Harding, 
Morris  County,  New  Jersey.  Constructed  across  a tributary  to 
Primrose  Brook,  It  Impounds  Mt.  Kemble  Lake  which  forms  the 
focal  point  for  a lake  community.  Principal  access  Is  provided 
by  Bayley's  Mill  Road,  a secondary  road  located  approximately 
250  feet  downstream  from  the  dam. 


c.  Size  and  Hazard  Classification 

Size  and  Hazard  Classification  criteria  presented  In 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams", 
published  by  the  U.S.  Arn\y  Corps  of  Engineers  are  as 
follows: 


SIZE  CLASSIFICATION 


Category 
Smal  1 

Intermediate 

Large 


Impoundment 


Storage  (Ac-ft) 

< 1000  and  > 50 

> 1000  and  <50,000 

> 50,000 


Height  (Ft) 
< 40  and  >25 

> 40  and  < 100 

> 100 


HAZARD  POTENTIAL  CLASSIFICATION 


Category 

Low 


Significant 


Loss  of  Life 
(Extent  of  Development) 
None  expected  (no  per- 
manent structures  for 
human  habitation) 

Few  (No  urban  develop- 
ments and  no  more  than 
a small  number  of 
Inhabitable  structures) 
More  than  few 


Economic  Loss 
(Extent  of  Development) 
Minimal  (Undeveloped 
to  occasional  structures 
or  agriculture) 
Appreciable  (Notable 
agrlcultu re, industry 
or  structures) 


High 


Excessive  (Extensive 
community,  Industry 
or  agriculture) 
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The  following  characteristics  relating  to  size  and  downstream 
hazard  for  Mt.  Kemble  Lake  Dam  have  been  determined  for  this 
Phase  I assessment: 

Height:  36  feet 

Storage:  163  acre-feet 

Potential  Loss  of  Life: 

A secondary  road  Is  located  In  the  downstream  flood 
plain  approximately  250  feet  from  the  dam. 

One  home  Is  located  adjacent  to  the  downstream 
channel  approximately  2100  feet  from  the  dam.  The 
first  floor  Is  10.5  feet  (measured  vertically)  above 
the  channel  bed. 

Potential  Economic  Loss: 

Dam  failure  due  to  overtopping  would  probably  damage 
the  secondary  road  250  feet  downstream  from  the  dam. 

Therefore,  Mt.  Kemble  Lake  Dam  is  classified  as  "small"  size 
and  "significant"  hazard  potential. 

d.  Ownership 

Mt.  Kemble  Lake  Dam  Is  owned  and  operated  by  the 
Lakeshore  Company,  Mt.  Kemble  Lake,  Morristown,  N.J.  07960. 
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Purpose  of  Dam 


The  purpose  of  the  dam  Is  the  impoundment  of  a recreational 
lake  facility  for  a residential  development. 

Design  and  Construction  History 

The  dam  reportedly  was  originally  constructed  in  1928  with  a 
20-foot  long  spillway  crest.  Construction  drawings  were 
prepared  by  W.H.  Boardman,  Newark,  N.J.  The  owner  of  the 
original  dam  was  the  Lakeshore  Co.  which  was  the  developer  of 
the  Mt.  Kemble  residential  community. 

In  1951,  the  Lakeshore  Co.  was  bought  by  members  of  the 
community  and  became  a property  owners'  corporation. 

In  1971,  the  dam  was  overtopped  and  the  east  end  of  embankment 
partially  washed  out.  The  washout  caused  no  significant 
damage  downstream  and  was  repaired  with  fill. 

In  1976,  the  spillway  crest  was  enlarged  to  a length  of 
40  feet  and  the  concrete  corewall  was  increased  in  height  to 
1.8  feet  above  the  top  of  the  earth  embankment.  Construction 
drawings  were  prepared  by  Osborne  M.  Campbell,  Mendham,  N.J. 

Normal  Operational  Procedures 

The  dam  and  appurtenances  are  maintained  by  the  Lakeshore  Co. 
There  is  no  fixed  schedule  of  maintenance;  repairs  are  made  on 
an  "as  needed"  basis. 

Reportedly,  the  lake  Is  drawn  down  once  every  two  years  for 
lake  related  maintenance  and  the  gate  is  opened  every  year  to 
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evacuate  settled  debris  from  the  lake.  The  gate  is  not  operated 
at  times  of  severe  storms  to  augment  the  capacity  of  the 
spillway. 

1.3  Pertinent  Data 

a.  Drainage  Area  0.73  square  miles 

b.  Discharge  at  Damsite 

Maximum  known  flood  at  damsite 
Outlet  works  at  normal  pool 
elevation 

Spillway  capacity  at  top 
of  dam 

c.  Elevation  (Feet  above  MSL) 

Top  of  Dam 

Maximum  pool -design  surcharge 
Full  flood  control  pool 
Recreation  pool 
Spillway  crest 
Stream  bed  at  toe  of  dam 
Maximum  tailwater 

d.  Reservoir 

Length  of  maximum  pool  2,560  feet 

Length  of  recreation  pool  2,400  feet  (scaled) 

Length  of  flood  control  pool  N.A. 


291.7 

291.7 

N.A. 

288.5 

288.4 

256± 

261  (Estimated) 


Unknown 
30  c.f.s. 
610  c.f.s. 


Storage  (Acre-feet) 


e. 


Recreation  pool 
Flood  control  pool 
Design  surcharge 
Top  of  dam 

f.  Reservoir  Surface  (Acres) 

Top  of  dam 
Maximum  pool 
Flood  control  pool 
Recreation  pool 
Spillway  crest 

g.  Dam 


118  acre- feet 
N.A. 

163  acre-feet 
163  acre-feet 


15.3  acres  (Estimated) 
15.3  acres  (Estimated) 
N.A. 

12.9  acres 
12.9  acres 


Type 

Length 

Hydraulic  height 
Side  slopes  - Upstream 
- Downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


Earthflll 
285  feet 
36  feet 

2 horiz.  to  1 vert. 
2 horiz.  to  1 vert. 
None 

Concrete  corewall 
N.A. 

N.A. 


h.  Diversion  and  Regulating  Tunnel  N.A. 


1.  Spillway 
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Type 


Concrete  chute 
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2)  spillway  discharge  coefficient  of  3.4.  The  report  also  contains 
a discussion  of  the  slopes  of  the  upstream  and  downstream  faces  of 
the  embankment.  It  acknowledges  that  the  NJDEP  had  requested 
upstream  and  downstream  slopes  of  2 horizontal  to  1 vertical  and  2% 
horizontal  to  1 vertical,  respectively.  However,  the  report  concludes 
that  a regrading  of  the  embankment  to  conform  to  those  slopes  would 
require  a large  amount  of  fill  and  would  create  other  undesirable 
problems.  Therefore,  the  necessary  freeboard  would  be  achieved, 
according  to  the  report,  by  extending  the  corewall  upward  rather 
than  raising  the  crest  of  dam  by  filling. 

2.2  Construction 


Information  pertaining  to  the  construction  of  alterations  in  1976 
consists  of  photographs  taken  by  the  Lakeshore  Co.  and  a completion 
report  prepared  by  Osborne  M Campbell,  dated  May  25,  1976,  certifying 
that  the  project  had  been  completed  in  accordance  with  the  approved 
plans. 

2.3  Operation 

Information  pertaining  to  the  operation  of  the  dam  is  limited  to 
one  permit  to  draw  down  the  lake  issued  September  3,  1971. 

2.4  Evaluation 

a.  Availability 

Available  engineering  information  is  limited  to  that  which  Is 
on  file  at  the  NJDEP  and  the  Lakeshore  Co.  The  NJDEP  file 
contains  copies  of  plans,  specifications,  calculations,  corre- 
spondence and  engineer's  report.  The  NJDEP  file  is  available 
for  inspection  at  the  offices  of  the  Bureau  of  Flood  Plain 
Management,  1474  Prospect  Street,  Trenton,  N.O. 


Adequacy 


The  available  information  forms  a fairly  complete  description 
of  the  subject  dam.  Absent  information  is  listed  in  paragraph 
7. l.b. 


Validity 

Most  information  that  could  be  verified  was  found  to  be  valid 
within  a reasonable  allowance  for  error. 


SECTION  3:  VISUAL  INSPECTION 


3. 1 Findings 

a.  General 

The  inspections  of  Mt.  Kemble  Lake  Dam  were  performed  on 
April  24,  1979  and  June  1,  1979  by  staff  members  of  Storch 
Engineers.  A copy  of  the  visual  inspection  check  list  is 
contained  in  Appendix  I.  The  following  procedures  were 
employed  for  the  inspection: 

1.  The  embankment  of  the  dam,  appurtenant  structures  and 
adjacent  areas  were  examined. 

2.  The  embankment  and  accessible  appurtenant  structures  were 
measured  and  key  elevations  determined  by  surveyor's 
level . 

3.  Key  elevations  of  downstream  channel,  typical  section  and 
elevations  of  adjacent  areas  were  determined  by  a 
surveyor's  level. 

4.  The  embankment,  appurtenant  structures  and  adjacent  areas 
were  photographed. 

b.  Dam 

The  horizontal  alignment  of  the  embankment  varies  from  that  of 
the  construction  drawings  to  the  extent  that  it  contains  a 
slight  bend  while  the  construction  drawings  indicate  a 
straight  alignment.  The  vertical  alignment  is  level.  The 
slope  of  the  downstream  face  of  dam  is  steeper  than  1.7  hori- 
zontal to  1 vertical  near  the  top  and  is  approximately  2.6 
horizontal  to  1 vertical  for  the  lower  portion  of  embankment 
face.  Also,  in  the  vicinity  of  the  outlet  works  discharge 
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pipe,  a steep  section  is  present  in  the  embankment.  This 
section,  which  has  a vertical  extent  of  about  4 feet,  is 
located  near  the  toe.  These  variations  in  slope  could 
indicate  the  presence  of  embankment  sloughing. 

The  entire  embankment  is  heavily  wooded  with  pine  and  hardwood 
trees  with  a surface  composed  of  typical  forest  litter.  Some 
pine  trees  on  the  downstream  face  reportedly  have  been  planted 
to  provide  slope  protection. 

Seepage  was  observed  in  various  locations  in  the  western 
portion  of  the  embankment.  Seepage  was  manifest  as  saturated 
soil  in  the  steep  section  of  embankment  near  the  toe  described 
earlier  and  as  a large  wet  area  at  and  beyond  the  toe  along 
the  western  half  of  embankment.  Seepage  was  also  noted  discharg- 
ing as  a trickle  from  two  points  in  the  bank  above  the  discharge 
end  of  the  outlet  works  pipe.  One  of  these  discharge  points 
contains  orange  deposits. 

Riprap  was  observed  on  the  upstream  face  of  embankment  at  its 
eastern  end  and  consisted  of  well  placed  stones  of  adequate 
size.  Similar  riprap  was  also  observed  along  the  entire 
upstream  face  below  the  water  line.  Riprap  is  sparse  or 
absent  on  the  center  and  western  portions  of  the  upstream 
face. 

The  exposed  concrete  corewall  located  along  the  crest  of  dam 
appeared  to  be  in  generally  good  condition.  However,  vertical 
hairline  cracks,  spaced  at  15  to  20  foot  intervals,  were 
observed. 

No  evidence  of  cracking  of  the  embankment  was  observed. 

However,  evidence  of  possible  animal  burrows  was  noted. 
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The  generalized  soil  description  for  the  dam  site  consists  of 
recent  alluvium  composed  of  stratified  materials  deposited  by 
streams.  The  alluvium  overlies  a heavy  textured  colluvium  and 
residual  soil  overlying  basalt  bedrock.  The  Ramapo  fault  Is 
located  approximately  2 500  feet  northwest  of,  and  parallel  to, 
the  lake. 

c.  Appurtenant  Structures 

The  crest  of  the  spillway  appeared  to  be  uniformly  aligned 
horizontally  but  irregular  In  vertical  alignment.  The  western 
portion  of  the  crest  is  level  while  the  eastern  portion  is 
sloped  and  generally  at  a higher  elevation  than  that  of  the 
western  portion. 

The  concrete  slab  that  forms  the  crest  of  spillway  Is  composed 
of  separate  east  and  west  sections.  The  east  section  of  the 
crest  Is  in  satisfactory  condition  while  the  west  section  is 
deteriorated  and  has  been  patched.  The  concrete  slabs  that 
form  the  bottom  of  the  spillway  discharge  channel  are  also 
composed  of  separate  east  and  west  sections.  The  east 
sections  are  generally  in  satisfactory  condition  with  one 
large  cavity  or  spall  noted  at  the  time  of  inspection  while 
the  west  sections  are  in  a generally  deteriorated  condition. 

The  concrete  comprising  the  east  and  west  training  walls  Is  In 
generally  good  condition.  Three  vertical  cracks  were  observed 
near  the  point  of  intersection  of  the  east  training  wall  and 
the  corewall.  One  crack  was  observed  in  each  of  the  three 
branches  of  the  Intersection.  These  cracks  could  be  Indica- 
tions of  settlement  of  the  training  wall. 
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The  stone  masonry  training  wall  along  the  east  side  of  the 
lower  section  of  the  spillway  discharge  channel  Is  In  generally 
satisfactory  condition.  Water  was  observed  flowing  along  the 
east  side  of  the  wall  for  a portion  of  Its  length.  It  could 
not  be  determined  whether  this  flow  Is  due  to  seepage  through 
the  dam  or  to  leakage  of  discharge  out  of  the  spillway  discharge 
channel . 

The  gate  operating  stems,  cast  Iron  cover  and  metal  steps  of 
the  outlet  works  manhole  appeared  to  be  in  generally  good 
condition.  However,  vertical  cracks  with  widths  of  one-eighth 
inch  each  were  observed  in  the  east  and  west  walls  of  the 
manhole.  The  discharge  ends  of  the  outlet  pipes  could  not  be 
clearly  observed  because  they  were  submerged  by  the  tail water 
of  the  outlet  works  discharge  channel. 

d.  Reservoir  Area 

Mt.  Kemble  Lake  Is  long  and  narrow,  having  a length  of  2400 
feet  and  average  width  of  235  feet.  Lakeside  homesites  are 
located  along  most  of  the  shoreline.  Docks  and  other  lake 
related  structures  are  present  at  many  of  the  homesites. 

The  shore  of  the  lake  is  generally  steep  with  an  average  slope 
of  25  percent.  The  land  surrounding  the  lake  Is  hilly  and 
wooded  with  development  generally  limited  to  the  Immediate 
vicinity  of  the  lake. 

e.  Downstream  Channel 

The  downstream  channel  is  a well  defined  natural  stream  with  a 
cobbled  bottom  typical  of  a mountain  stream.  Rocks  and  minor 
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debris  In  the  vicinity  of  the  dam  comprise  a slight  obstruction 
to  flow  In  the  stream.  Approximately  250  feet  downstream  from 
the  dam.  stream  flow  enters  two  48-Inch  culverts  under  a paved 
secondary  road.  One  dwelling  Is  located  adjacent  to  the 
stream  approximately  2100  feet  from  the  dam  with  a first  floor 
10**  feet  (measured  vertically)  above  the  stream  bed. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  In  Mt.  Kemble  Lake  is  regulated  naturally  by 
discharge  over  the  spillway  of  Mt.  Kemble  Lake  Dam.  Reportedly, 
the  outlet  gate  is  opened  once  every  two  years  to  lower  the  lake 
for  maintenance  purposes.  On  these  occasions,  the  water  level  is 
lowered  approximately  6 feet,  which  requires  an  estimated  2 days  to 
complete.  In  addition,  the  gate  is  opened  each  year  for  the  purpose 
of  evacuating  settled  debris  from  the  lake. 

Reportedly,  prior  to  the  widening  of  the  spillway  in  1976,  the 
outlet  gate  was  used  during  intense  storms  to  augment  the  capacity 
of  the  spillway.  However,  the  outlet  is  not  presently  used  for 
this  purpose. 

4.2  Maintenance  of  the  Dam 


The  only  maintenance  performed  on  a regular  basis  is  the  yearly 
opening  of  the  outlet  gate  to  evacuate  settled  debris  from  the 
lake.  All  other  maintenance  is  performed  on  an  "as  needed"  basis. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  of  operating  facilities  Is  performed  on  an  "as  needed" 
basis.  The  most  recent  repair  to  the  outlet  works  was  In  1971  when 
rocks  and  debris  were  removed  from  the  bottom  of  the  manhole  and 
extensions  were  Installed  on  the  operating  stems. 


4.4  Description  of  Warning  System  in  Effect 

Reportedly,  no  warning  system  is  In  effect  at  the  present  time. 
Reportedly,  the  occupants  of  the  home  located  2100  feet  downstream 
from  the  dam  have  been  Informed  that  their  home  is  In  the  flood 
plain  of  the  dam. 

4.5  Evaluation  of  Operational  Adequacy 

The  operation  of  the  spillway,  since  its  enlargement  In  1976,  has 
been  successful  to  the  extent  that  the  dam  has  not  been  overtopped 
since  then. 

Maintenance  documentation  Is  poor  and  the  maintenance  program  for 
the  dam  has  not  been  adequate  In  the  following  areas: 

1.  Trees  allowed  to  grow  on  embankment. 

2.  Riprap  on  upstream  face  of  dam  not  repaired. 

3.  Deterioration  of  spillway  concrete  not  corrected. 

4.  Seepage  on  downstream  side  of  dam  not  corrected. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5. 1 Evaluation  of  Features 


a.  Design  Data 

The  quantity  of  storm  water  runoff  that  the  spillway  should  be 
able  to  pass  without  an  overtopping  of  the  dam  Is  based  on  the 
size  and  hazard  classification  of  the  dam.  This  runoff, 
called  the  spillway  design  flood  (SDF)  is  described  In  terms 
of  return  frequency  or  probable  maximum  flood  (PMF)  depending 
on  the  extent  of  the  dam's  size  and  potential  hazard.  According 
to  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
published  by  the  U.S.  Army  Corps  of  Engineers,  the  SDF  for 
Mount  Kemble  Dam  falls  in  a range  of  100-year  frequency  to  1/2 
PMF.  In  this  case,  the  low  end  of  the  range,  100-year  frequency, 
is  chosen  since  the  factors  used  to  select  size  and  hazard 
classification  are  on  the  low  side  of  their  respective  ranges. 

The  100-year  peak  flood  Is  569  c.f.s.  as  calculated  in  accordance 
with  analytical  procedures  contained  in  Special  Report  38 
published  by  the  NJDEP. 

Computations  used  to  determine  the  spillway  discharge  capacity 
are  contained  In  Appendix  4.  The  spillway  was  assumed  to  have 
outflow  characteristics  of  a broad  crested  weir  with  discharge 
coefficient  equal  to  2.63.  The  discharge  capacity  (with  water 
level  at  the  dam  crest)  was  computed  to  be  610  c.f.s. 

Since  the  computed  spillway  discharge  Is  greater  than  the 
computed  SDF  peak,  the  spillway  is  considered  to  be  adequate 
according  to  criteria  developed  by  the  U.S.  Army  Corps  of 
Engineers. 


b.  Experience  Data 


Reportedly,  the  dam  has  been  overtopped  once.  Since  that 
time,  the  spillway  has  been  doubled  In  crest  length  and  the 
dam  crest  has  been  raised  1.8  feet. 

c.  Visual  Observations 

No  evidence  was  found  at  the  time  of  Inspection  that  would 
Indicate  that  the  dam  had  been  overtopped. 

d.  Overtopping  Potential 

Computations  outlined  In  Appendix  4 Indicate  that  the  dam 
would  not  be  overtopped  during  storms  equivalent  to  the 
designated  SDF. 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

Variations  observed  In  the  slope  of  the  downstream  face  of  dam 
Indicate  the  possibility  of  embankment  sloughing.  Also, 
cracks  in  the  east  training  wall  of  the  spillway  Indicate  the 
possibility  of  settlement  of  the  spillway. 

Extensive  areas  of  seepage  were  observed  at  and  near  the  toe 
of  dam  In  the  vicinity  of  the  outlet  works.  An  accurate 
determination  of  the  severity  of  the  seepage  cannot  be  made 
without  further  Investigation  beyond  the  scope  of  a Phase  I 
Inspection. 

b.  Design  and  Constuctlon  Data 

Reportedly,  a one-half  inch  wide  vertical  crack  In  the  concrete 
core  wall  was  discovered  In  1976  during  the  modification  work 
on  the  spillway.  The  presence  of  this  crack  Is  confirmed  by 
construction  photographs  taken  In  1976  by  the  Lakeshore  Co. 

c.  Operating  Records 

No  operating  records  relating  to  structural  stability  of  the 
dam  are  available. 

d.  Post  Construction  Changes 

Changes  to  the  dam  or  the  area  surrounding  It  that  have 
occurred  since  the  modifications  In  1976  are  as  follows: 


1.  A storm  drainage  ditch  has  been  constructed  to 
channel  runoff  from  a road  located  east  of  the  dam. 
The  runoff  is  directed  so  that  it  will  flow  along 
the  downstream  face  of  dam  at  Its  east  end. 

2.  Approximately  1000  cubic  yards  of  silt  has  been 
dumped  In  the  area  downstream  of  the  east  portion  of 
the  dam.  Reportedly,  the  silt  had  been  dredged  from 
a lake  upstream  from  Mt.  Kemble  Lake. 

e.  Seismic  Stability 

Mt.  Kemble  Lake  Dam  is  located  in  Seismic  Zone  1 as  defined  In 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  which 
is  a zone  of  very  low  seismic  activity.  Experience  Indicates 
that  dams  in  Seismic  Zojie  1 will  have  adequate  stability  under 
seismic  loading  conditions  if  stable  under  static  loading 
conditions.  Mt.  Kemble  Lake  Dam,  which  exhibits  extensive 
seepage  and  possible  sloughing  of  its  embankment,  could  be 
unstable  under  seismic  loading  conditions. 
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SECTION  7: 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment 

a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  Section 
5 and  Appendix  4,  the  spillway  of  Mt.  Kemble  Lake  Dam  is 
assessed  as  being  adequate. 

The  embankment  exhibits  extensive  seepage  and  possible  sloughing 
on  the  downstream  face.  A one-half  inch  wide  vertical  crack 
is  present  in  the  concrete  wore  wall  and  vertical  cracks  were 
observed  in  the  walls  of  the  outlet  works  manhole.  The  condition 
of  the  dam  indicates  that  the  embankment  could  become  unstable 
if  corrective  measures  are  not  implemented. 

b.  Adequacy  of  Information 

Information  sources  for  this  study  include:  1)  field  inspection, 

2)  plans,  correspondence  and  engineer's  report  in  NJDEP  file, 

3)  plans  and  photographs  from  the  Lakeshore  Co.,  4)  USGS 
quadrangle,  5)  aerial  photography  supplied  by  Morris  County 
Planning  Board  and  6)  consultation  with  members  of  the  Lakeshore 
Co.  The  information  obtained  is  sufficient  to  allow  a Phase  I 
assessment  as  outlined  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams." 

Some  of  the  absent  data  are  as  follows: 

1.  Stream  and  Lake  elevation  gaging  records 

2.  Soil  Report 

3.  Inspection  Reports 

4.  Structural  Design  Report 
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c.  Necessity  for  Additional  Data/Evaluation 


Additional  evaluation  Is  considered  necessary  In  order  to 
assess  the  effect  of  the  observed  seepage  and  variations  In 
embankment  slope  on  the  structural  Integrity  of  the  dam.  The 
evaluation  should  be  based  on  seepage  Investigations  as  outlined 
In  paragraph  7.2.C. 

7.2  Recommendations 

a.  Remedial  Measures 

Variations  observed  in  the  slope  of  the  downstream  face  of  dam 
Indicate  the  possibility  of  embankment  sloughing.  It  is 
therefore  recommended  that  a professional  engineer  experienced 
in  the  design  and  construction  of  dams  be  engaged  very  soon  to 
prepare  a detailed  design  for  regrading  the  embankment  slopes 
and  the  embankment  should  be  regraded  accordingly.  The  design 
should  be  coordinated  with  the  recommended  seepage  Investigation 
outlined  in  paragraph  7.2.c. 

In  addition.  It  Is  recommended  that  the  following  remedial 
measures  be  undertaken  by  the  owner  in  the  near  future: 

1.  The  spillway  and  discharge  channel  should  be  renovated 
by  pressure  grouting  and  coating  with  an  epoxy 
sealant. 

2.  Trees  on  the  embankment  should  be  removed. 

3.  Riprap  on  the  upstream  face  of  dam  should  be  renovated. 


4.  The  drainage  ditch  east  of  the  dam  should  be  redirected 
to  eliminate  concentrated  flow  on  the  embankment 

face. 

5.  The  outlet  works  discharge  channel  should  be  renovated 
to  relieve  the  submerged  condition  of  the  outlet 
pipes. 

b.  Maintenance 

The  owner  of  the  dam  should  initiate.  In  the  near  future,  a 
program  of  periodic  inspection  and  maintenance,  the  complete 
records  of  which  to  be  kept  on  file  and  made  available  to  the 
public.  A visual  inspection  of  the  Ham  and  appurtenances  by  a 
professional  engineer  experienced  in  the  design  and  construction 
of  dams  should  be  made  annually  and  reported  on  a standardized 
check-list  form.  Repairs  should  be  made  as  required  and  the 
following  maintenance  should  be  performed  annually:  remove 
trees  and  brush  from  the  embankment,  fill  and  sod  any  eroded 
surfaces  of  the  embankment  and  clear  the  downstream  channel. 

The  current  practice  of  periodically  lowering  the  lake  for 
maintenance  purposes  should  be  continued  and  at  least  once 
every  five  years  the  lake  should  be  lowered  completely  at 
which  time  the  lake  should  be  cleaned  and  normally  submerged 
portions  of  the  dam  and  spillway  should  be  inspected  and 
repaired. 

c.  Additional  Studies 

A professional  engineer  experienced  in  the  design  and  construction 
of  dams  should  be  engaged  immediately  to  investigate  the 
seepage  observed  on  the  downstream  slope  of  dam.  The  investigation 
should  include  all  necessary  measures,  such  as:  dye  testing. 
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borings  and  measurements  with  piezometers,  to  determine  the 
effect  of  the  seepage  on  the  structural  integrity  of  the  dam. 

A detailed  topographic  survey  of  the  dam  and  area  around  the 
dam  based  on  USGS  datum  should  be  undertaken  by  a qualified 
licensed  land  surveyor  or  professional  engineer  In  the  near 
future.  The  survey  map  should  be  related  to  existing 
construction  drawings  and  should  become  part  of  the  permanent 
record  mentioned  in  paragraph  7.2.b. 
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STRUCTURES  ALONG  Lake  is  surrounded  by  dwellings  located  generally 

BANKS  greater  than  20'  above  normal  lake  stage.  Many 

homesites  include  docks  and  other  lake  related 
structures  at  the  shoreline. 
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SPILLWAY  OUTLET 


MOUNT  KEMBLE  LAKE  DAM 
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UPSTREAM  VIEW  OF  SPILLWAY 


CREST  OF  DAM 


MOUNT  KEMBLE  LAKE  DAM 


PHOTO  7 

OUTLET  WORKS  OPERATING  MECHANISM 


PHOTO  8 

OUTLET  WORKS  DISCHARGE  PIPE  (SUBMERGED) 
SEEPAGE  ABOVE  PIPE, 
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iJS'K 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Mostly  wooded  and  hilly 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  288 • 5 P18  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N.A. 

ELEVATION  MAXIMUM  DESIGN  POOL:  291.7 


ELEVATION  TOP  DAM: 

291.7 

SPILLWAY 

CREST: 

Concrete  Weir 

a. 

Elevation 

288.4 

b. 

Type,  _ 

Chute 

c. 

Width 

10  feet 

d. 

Length 

40  feet 

e. 

Location  Spillover  Along  centerline  of  dam 

f. 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

Gated  Pipes 

a. 

Type 

Twin  cast  iron  pipes  with  gates 

b. 

Location 

35  feet  east  of  spillway 

c. 

Entrance 

inverts  unknown 

d. 

Exit  inverts  255.7 

e. 

Emergency  draindown  facilities:  Open  gates 

HYDROMETEOROLOGICAL 

GAGES:  None 

a. 

Type 

N.A. 

b. 

Location 

N.A. 

c. 

Records 

N.A. 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

(Lake  stage  equal  to  top  of  dam) 


610  c.f.s. 
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